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HHOACHUTEJIBHAA 3AIIUCKA

Anrebpa sBISeTCS OJHHM U3 ONOPHBIX KYpCOB OCHOBHOTO 00mIero oOpa3oBaHUs: OHA
o0OecrieunBaeT U3y4yeHHue APYrux TUCHUILUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TyMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl POJIOJHKEHUSI 00pa30BaHMs U B IOBCETHEBHON JKHU3HU.
PazBute y oOyuarommxcs Hay4YHBIX [PEJICTaBICHUM O TMPOUCXOXKIECHUU U CYIIHOCTH
anreOpandeckux aOCTpakiui, CrnocoOe OTpPaKCHHS MATEeMATHYECKON HAyKOW SBICHHA U
MPOLECCOB B MpPHUPOJIe U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJICTHPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAYECTB
MBILUICHHSI, HEOOXOAUMBIX JUIsl aaliTallid B COBpeMeHHOM IudpoBoM oOmiecte. M3yueHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU
JeMCTBUSL U BBIBOJBI, (POPMYIIHPOBATh yTBEepKAeHHs. OCBOCHHE Kypca aireOpbl 00ecrieynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYy4YaloluXcs: OHM HCHOJB3YIOT JCAYKTUBHBIE U
WHIYKTHBHBIE PACCyXACHUs, 0000IMIeHNe M KOHKPETH3AIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenne anreOpe MpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENBHON NeATeIbHOCTH
oOyyaroluxcsi, TMO3TOMY CaMOCTOSITEJIbHOE  pELIEHUEe 3ajJad  SBJSIETCS  peaju3anuei
JESTEIIbHOCTHOTO MTPUHIINIIA O0yUeHUSI.

B crpykType mnporpamMmbel ydeOHOTO Kypca «AnredOpa» s OCHOBHOTO 0OIIEeTo
o0pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJAEp)KaTeIbHO-MeToaudYeckue IuHuH: «Yucna u
BBIUUCIICHUS», «AJNreOpandecKkue BBIPAKCHUS», «YPaBHEHHS M HEPaBEHCTBa», «DyHKIHIY.
Kaxxgast u3 3TUX coaepKaTeIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIeT
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTMMH €ro JIMHUSMH. B Xo/e n3ydeHus yueOHOTO Kypca
00y4arouMCsl TPUXOAUTCS JTJOTHUYECKH PACCYkAaTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN
S3BIK. B CBSI3M ¢ 3THM B porpaMmy y4eOHOTO Kypca «Anredpay BKIIOYSHBI HEKOTOPHIE OCHOBBI
JIOTMKH, MpPEJICTAaBICHHbIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHMYecKoro oOpa30BaHUS H
CIIOCOOCTBYIOILIME OBJAJACHUIO OOYYaIOIIMMHUCA OCHOB YHUBEPCAJIBHOIO MaTeMaTU4YecKOro
s3bika. CoziepKaTesIbHOM U CTPYKTYpHOH OCOOEHHOCTBIO YyUeOHOTO Kypca «Airedpa» sBiIseTcs
€r0 MHTETPUPOBAHHBINA XapaKkTep.

Conepxxanne nuHMM «Yucna M BBIYMCICHHUS» CIYXKUT OCHOBOM sl JajbHEHIIEro
U3yYeHHs] MaTeMAaTHUKH, CIIOCOOCTBYET Pa3BHTHIO y OOYYAIOIIMXCS JOTMYECKOTO MBIIIICHHUS,
(OpMHPOBAHUIO YMEHHsI MOJB30BAThCS ANTOPUTMAMHM, a TAKKe MPUOOPETECHHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJMMBIX JUISi TTOBCEJHEBHOHN KM3HHU. Pa3BUTHE MOHATHSA O YHCIE Ha YpPOBHE
OCHOBHOT'O 00I[ero oO0pa3oBaHUsl CBSI3aHO C PAllMOHAIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
GbopMHUpPOBAHUEM TIPEACTABICHUIN O NEHCTBUTEILHOM 4HMCie. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Cognepkanue JABYX alNreOpanyeckux JIMHUM — «AJreOpandeckue BBIPAKEHUS» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHMPOBAHUIO Yy  OOydarOUIMXCS
MaTeMaTHYECKOTo amrmapaTra, HEOOXOIUMOTO /IS pelIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOIO 00111ero oopa3zoBaHus
yueOHBI ~ MaTepuan TpPYNNHPYeTcss BOKPYT  palMOHANbHBIX  BBIpaXeHUH.  Auredpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK s3bIKa JUISl MOCTPOEHHS] MaTeMAaTUYECKUX MOJENeH,
OTIHCAHMsI TIPOIECCOB U SIBIICHUH peabHOro Mupa. B 3amaun oOyueHus anreOpe BXOIAT TaKKe
JanpHeiee pa3BUTHE aJITOPUTMHUYECKOTO MBIIIICHUS, HEOOXOAMMOro, B YacTHOCTH, JUIs
OCBOCHHS Kypca WH(GOpPMATHKH, ¥ OBIIQJICHUE HABBIKAMH JIEAYKTUBHBIX PaCCYKICHHA.
[TpeoOpa3oBaHue CUMBOJIBHBIX (HOPM CHOCOOCTBYET Pa3BUTHIO BOOOpaXKeHHMs, CIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (QyHKIMOHAJIBHO-TpaUUECKON  JMHMM  HAIENeHO Ha  IOJyYyeHHe
00ydJaronuMucs 3HaHUN O QYHKIMIX KaK BaKHEUIIEH MaTEeMaTHYSCKON MOJIETH /Ui OTTHCaHUs



U HCCIICZIOBAaHUS PAa3HOOOPA3HBIX INPOLIECCOB M SIBIECHUI B mpuponae u odmectse. M3ydenue
MaTepuana CHocOOCTBYeT pAa3BUTHIO Yy OOYYaOIIMXCSl YMEHHUS MCIONb30BaTh pPAa3INYHbIC
BBIpa3UTENIbHBIE CPEJICTBA SI3bIKA MAaTEMATUKU — CJIOBECHBIC, CHMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJ] B (hOpPMHUPOBAHHE MPEICTABICHUN O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJIBTYPHI.

CormnacHo yueOHOMY IUIaHy B 7—9 Kilaccax u3ydaeTcsl yueOHBIN Kype «Anredpay, KOTOpbId
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pa3lelbl cojepkaHus: «Yucina ¥ BBIUKCICHUS,
«AnreOpanyecKkue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha u3yuenne yuebHOrO Kypca «Anredpa» orsoaurcs 306 gacos: B 7 kiacce — 102 gaca (3
yaca B Hejmenm), B 8 kimacce — 102 gaca (3 vaca B Hemeno), B 9 kimacce — 102 vaca (3 yaca B
HEJIETIIO).

COJAEPKAHUE OBYYEHUA

7 KJIACC

Yuciia ¥ BbIYHMCICHHSA

JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, MEpPexXo]l OT OAHOM (Gopmbl 3amucu apodelt K
apyroi. [loHATHE paMOHAIIBHOIO YMCIIA, 3alIMCh, CPABHEHHE, YIIOPSAAOYUBAHUE PALIMOHAIBHBIX
yucen. ApudMeTrnueckue IeHCcTBUS ¢ pallMOHAIBHBIMU YMciIaMU. Pemienue 3a1ad u3 peaabHOR
IIPAKTUKHU Ha YacTH, Ha JApoOu.

CreneHb ¢ HaTypajbHBIM IOKa3aTeJeM: ONpeeNeHHe, IpeoOpa3oBaHue BBIPAKEHUHM Ha
OCHOBE OTIpE/ICICHHUS, 3aIMCh OOIBIINX 4ncel. [IponeHTsl, 3anich MPOIEHTOB B BUJE IPOOH U
JIpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33Jaud Ha MPOLIEHTHI, PELICHNUE 3a]au U3 peabHOU
MPAKTUKU.

[TpuMeHeHne NPU3HAKOB IE€IMMOCTH, PA3JI0KEHNUE HA MHOXKUTEIN HATYPAJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHasi IPONOPLMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUS

IlepemeHHbIE, YMCIOBOE 3HAYEHHE BBIPAKEHMS C NEepeMeHHOU. [lomycTnMble 3HaYeHUs
nepeMeHHbIX. IIpencraBieHne 3aBUCMMOCTH MEXAY BeIMYMHAMH B  BHJE (OPMYIIBI.
Boruncnenus no ¢popmynam. IlpeodbpazoBanue OyKBEHHBIX BBIpaKEHUI, TOKIECTBEHHO PaBHbIE
BBIp@)KEHUS, MPaBUIa NMPeoOpa3oBaHus CyMM M MPOU3BEIEHHM, NMpaBuiia PACKPBITUS CKOOOK U
MPUBEIEHUS TOJIOOHBIX CIIaraeMbIX.

CBolicTBa CTENIEHN C HATYPAJIbHBIM I10Ka3aTeJIEM.

OpHowienbl U MHOroujeHbl. CteneHb MHOrouieHa. CiloxeHue, BBIYUTaHUE, YMHOKEHUE
MHOro4eHOB. DOopMynbl COKpaIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXKHUTEIIH.

YpaBHeHus! M HEPABEHCTBA

VYpaBHeHHE, KOPEHb ypaBHEHUs, MpaBuia npeoOpa3oBaHUsl YpaBHEHMsI, PaBHOCUIBLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOM IEPEMEHHOHM, YHCIO KOPHEH JIMHEMHOrO0 YpaBHEHHS,
pelleHne JIMHEHWHBIX ypaBHeHHI. CocTaBi€HME YpaBHEHUH IO YCIOBHUIO 3aJadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluneliHOe ypaBHEHHE C JBYMs MEpEeMEHHbIMU M ero rpaduk. Cucrema ABYX JHMHEHHBIX
ypaBHEHUW C JByMsI TIepeMEHHBIMHU. PeleHue cucrem ypaBHEHHH CIOCOOOM IOJCTaHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3a7jad ¢ IIOMOIIBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopaunara Toukn Ha mnpsMoil. UucinoBble NpomMexyTku. PaccrosiHue Mexay IOByms
TOYKaMH{ KOOPJAMHATHON IIPSIMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OXu Oy. AOcmucca M opauHaTa TOYKH Ha
KOOpAMHATHOM IuiockocTH. Ilpumeps! rpadukoB, 3amaHHbIX (Qopmynamu. UrteHue rpapukon
peanbHbIX 3aBucuMocTed. [lonsartue ¢ynkuuu. I'padpux  Qynkinun. CpoiicTBa (QYyHKUUMI.



Jlunetinas ¢pynkuus, e€ rpadpuk. ['papux ¢pynkuuu y = |x|. ['paduueckoe pemeHue JTUHEHHBIX
YPAaBHEHUH U CUCTEM JIMHEMHBIX YPABHEHMIA.

8 KUIACC

Yuciia ¥ BBIYHMCICHUSA

KBanpatHslii kopeHb u3 uucna. IloHstTe 00 wuppanuoHanbHOM uucie. JlecATHuHbIE
npuOJIMKEHUsT UppalMOHANBHBIX uncen. CBoiicTBa apupMeTHYECKHX KBAJAPATHBIX KOpHEH U MX
IpPUMEHEHHE K IpPeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
qucia.

Crenensb ¢ 11e7bIM MOKa3atTeneM 1 e€ cBoiicTBa. CTaHAapTHas 3alUCh YKCIIA.

Auredpanyeckue BbIpaKeHHUs

KBanpaTHblil TpEXuiieH, pa3inokeHue KBaJpaTHOTrO TPEXUIeHAa Ha MHOKUTEIH.

Anrebpanueckast apoOb. OcHOBHOE CBOIcTBO anreOpandeckoit apobu. Croxenue,
BbIUUTAHUE, YMHOKEHHE, JIeJIeHne aiareopanueckux ApoOeil. PannoHanbHble BBIpaXKEHUS U MX
npeoOpazoBaHue.

YpaBHeHUs] M HEPABEHCTBA

KBanpatHoe ypaBHeHuwe, (Gopmyiia KOpHEH KBajapaTHOro ypaBHeHus. Teopema Buera.
Pemienne ypaBHeHuH, cBOISIIMXCA K JIMHEHMHbIM M KBajapaTHbIM. IIpocteiimme apoOHO-
palUOHAJIbHbIE YPABHEHUS.

['paduueckass MHTEpHpeTalusi ypaBHEHUN C JIByMs NEPEMEHHBIMU U CHCTEM JIMHEHHBIX
YpPaBHEHUN C JIBYMs I€pEMEHHBIMHU. lIpuMmepsl pelleHHsi CHCTEM HEJIMHEHMHBIX YPaBHEHHH C
JBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 areOpandecKiuM CriocoOoM.

YucnoBele HepaBeHCTBA M UX cBoicTBa. HepaBeHCTBO ¢ OJHOW NEpeMEHHOI.
PaBHOCUbHOCT HepaBeHCTB. JIuHeilHble HepaBeHCTBA € OJHOM mnepeMeHHOH. CHucTeMbl
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUUHA

[Tonstue ¢pynkuuu. O6nacTe omnpeaesaeHNus U MHOXKECTBO 3HaueHUH (yHkiuu. CrocoOsl
3aaHus QyHKIUH.

I'papux ¢ynkuuu. Yrenue cpoiicTB ¢yHkuuun mno e€ rpaduky. Ilpumepsr rpadukon
(GyHKIMH, OTpa)karoluX peaabHble MPOLECCHI.

@DyHKIMY, ONMUCHIBAIOIINE TMPSAMYI0 U OOpaTHYIO MPONOPIHOHAIBHBIE 3aBUCHMOCTH, UX
rpaduxu. OyHKIEE Y = X2, Y = X3, Y = VX, Y=|X|. [padudeckoe pemenue ypaBHEHH I CHCTEM
YpaBHEHUM.

9 KUIACC

Yuciia 1 BBIYUCICHUSA

ParyonansHble yucna, UppalvoHaIbHbIE YHCIa, KOHEYHbIE U OECKOHEUYHbIE JECATUYHBIE
npobu. MHOXeCTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE 4YMCIA Kak OECKOHEUHbIE
JecaTU4Hble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JIEMCTBUTEIIBHBIX YNCET U KOOPAUHATHOW MPSAMOMN.

CpaBHEeHUE NEHCTBUTENBHBIX 4YHCEd, apupMEeTHYecKHe IEWCTBUS C JEeHCTBUTEIbHBIMU
YUCIIaMH.

Pa3zmMepbl 00bEKTOB OKPYKAIOLIET0 MUPA, ATUTEIBLHOCTH MPOLIECCOB B OKPYXKAIOIIEM MHPE.

[TpuOmmk€HHOE 3HAUYEHHWE BEIWMYMHBI, TOYHOCTh NpuOmmkeHus. OKpyriieHue 4vuces.
IIpuknaka v OLlEHKA pe3yIbTaTOB BEIYUCICHUMN.

YpaBHeHus1 M HEpaBEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUHN, CBOASAIIMXCA K JINHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHMi, CBOASIIMXCA K  KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pelieHus ypaBHEHUM TpeTbed M 4YETBEPTOM CTENEHEU
Pa3I0KEHUEM HAa MHOKHUTEIIH.



Pemenne  npoOHO-palMOHaNbHBIX  ypaBHEHWH.  PemieHne  TEKCTOBBIX — 3ajad
anredpandeckuM METOAO0M.

VYpaBHeHHe ¢ ByMs NEepeMEHHbIMU U ero rpaguk. Pemienue cucrem ABYX JIMHEHHBIX
YpaBHEHUN € JBYMsl IMEpEMEHHbIMU. PelieHue cucreMm JByX ypaBHEHHMH, OJIHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOPOH ctemneHu. I'paduueckas HHTEpHpeTalys CUCTEMbl YPaBHEHHN C
JIBYMsI [IEPEMEHHBIMHU.

Pemenne TekCcTOBBIX 3a7jau aJIreOpandeckium criocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemenne JMHEWHBIX HEPABEHCTB C OJHOM IIEPEMEHHOW. PenieHue cuCTeM JIMHEHHBIX
HEPaBeHCTB C OAHOW mepeMeHHOW. KBamparuole HepaBeHCTBa. ['paduyeckass MHTEpIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS [IEPEMEHHBIMH.

DOyHKIUHA

KBagpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabona, KOOpIWHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

Ipaduxn dyskmumii: y = kx, y = kx + b, y =k/x, y=x3, y =\x, y = |x| , # ux cBoiicTBa.

Yucii0Bble NOCIEA0BATEILHOCTH U IIPOIPECCUHA

[TonaTe 4MCIOBON MOCIENOBATEILHOCTH. 3aJjaHUE TMOCJIEI0BATEILHOCTH PEKYPPEHTHOM
dbopmynoit u hopmyoit N-ro dieHa.

Apudmerndeckass M TEOMETPHYECKass  IPOTPECCHH. @opMyIibl N-TO 4iIeHA
apuQMeTUYECKOIl U TEOMETPUUECKON MPOTPECCHiA, CyMMBI IIEPBHIX N YJICHOB.

N3obpakenue 4ieHOB apu(pMETHYECKOH M TEOMETPUYECKOH IMPOrPecCHii TOYKaMH Ha
KOOPJMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIbHBIA pOCT. CII0KHBIE MPOIIEHTHI.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThl OCBOCHUS TPOTrpaMMbl  yuyeOHOTO Kypca «Anredpay
XapaKTepU3YITCA:

1) maTpuoTnyecKoe BOCIIUTAHUE:

MpOSIBJICHUEM MHTEpeca K TMPONUIOMY W HACTOAIIEMY POCCHUHCKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHHEM K JOCTHKECHHSM POCCHMCKMX MAaT€MaTUKOB H POCCHUCKOM
MaTE€MaTUYeCKOW IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKaX U MPHUKIATHBIX
chepax;

2) rpakIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OO0S3aHHOCTEM TpaKJaHWHA U peaju3alli ero TIpas,
MPEJCTaBICHUEM O MaTeMaTHYeCKMX OCHOBaX (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHHUM, TPOIEAYP TPa)kJTAaHCKOTO oOIIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJIEHUIO ITHUYECKUX MpOoOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM IOCTHKEHUHN
HayKH, OCO3HAHUEM BaXXHOCTH MOPAJTbHO-ITHUYECKUX MPUHIIUAIIOB B JIEATEILHOCTH YUEHOTO;

3) Tpy/i0BO€ BOCIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE B PEIICHHHM NPAKTUYECKUX 3a/7ad MaTeMaTHUYeCKOU
HANPaBIEHHOCTH, OCO3HAHMEM BXHOCTH MAaTEeMAaTUYECKOTO 00pa30BaHUs HA MPOTSHKEHUH BCEH
JKU3HH JIJIS1 YCTICTTHOM Mpo(deCCUOHATBHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUMH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TpPAaeKTOPHUH O0pa3oBaHUS U
JKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CITOCOOHOCTBIO K HOMOITMOHAIBHOMY U JCTETHYECKOMY BOCHPHATHIO MaTEMaTUYECKHX
00BEKTOB, 33/1a4, PEUICHU, PaCCyKIEHUN, YMEHUIO BUJETh MAaTEMaTHIECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOTO MO3HAHMS:



OpHEHTAIlMeH B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAyUHBIX NpPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeNOBEKa, MPHUPOAbBI W O0OIIecTBa, NOHUMaHHUEM
MaTEeMAaTHYECKON HayKH Kak c(epbl YeIOBEYECKOW NEATEIhbHOCTH, JTAlOB €€ pa3BUTHS U
3HAYUMOCTH ISl Pa3BUTHS HUBUIN3AIUH, OBJIAJICHUEM SI3bIKOM MaTeMAaTUKH U MaTEMaTHYeCKOI
KyJIbTypOH Kak CpEICTBOM TIIO3HAHUS MHUpA, OBJIAJACHUEM MPOCTCHIINMH HaBBIKAMHU
HCCJIEIOBATENLCKOM 1eATEIbHOCTH;

6) pu3uueckoe BocnuTaHue, GpopMHPOBaHHE KYJIbTYPHI 3/I0POBbSI H IMOIIHMOHAIBLHOTO
OJ1aronmoJryymsi:

TOTOBHOCTBIO TPUMEHSTh MaTeMaTW4YeCKHe 3HAaHHWS B HMHTEpPECaX CBOETO 3JI0POBbS,
BEJICHUS 3/J0POBOr0 00pasa U3HU (30pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTBH), C(POPMHUPOBAHHOCTHIO HaBBIKa pedIeKCHH,
MpU3HAHHEM CBOETO IpaBa Ha OIIMOKY U TAKOT'O K€ MpaBa JIpyroro 4eJoBeKa;

7) 9IK0JIOTHYEeCKOe BOCTIMTAHME:

OpUEHTaIlel Ha MPUMEHEHHWE MAaTeMAaTUYeCKUX 3HAHWM ISl pelleHus 3aaad B 00JacTH
COXPaHHOCTH OKpYXarolled cpelpl, IUIAHUPOBAHHUSA IOCTYIKOB M OLEHKH HX BO3MOXKHBIX
MOCNEACTBUI ISl OKpY>KaloIlel cpeibl, 0CO3HAHUEM TJI00aNIbHOIO XapaKTepa SKOJIOTHYEeCKHX
poOJIeM U yTeH UX PEIICHHUS;

8) aganTanus K U3MEHSIONMIMMCS YCJIOBUSIM COIMAILHOM M MPHPOIHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBHSAM B YCJIOBHSAX HEONMPENCNEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4epe3 MPaKTHYECKYIO JAeSTeIbHOCTh, B TOM YHCJE YMEHUE YUYUTHCS y JPYTHX
Jro/iel, MpUoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIINH U3
OTIbITA IPYTHX;

HEOO0XOIMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHWH, B TOM 4YKCiIe (HOPMYyITUPOBATH WIICH,
MOHSITHSI, TUIIOTE3bl 00 0OBEKTaX M SIBICHUSAX, B TOM YHUCJIE PaHEEe HEU3BECTHBIX, OCO3HABATH
JneGUIHUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAIMIO, BOCIHPHUHUMATh CTPECCOBYIO
CUTYallMI0O KaK BBI30B, TPEOYIOIUI KOHTPMEp, KOPPEKTHPOBATH NPHHUMAEMBIE DPEUICHUS H
neicTBus, GopMyIMpOBaTh U OLIEHUBATh PUCKH U MOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIBTATBI
ITo3naBaTe/bHBbIE YHMBepPcaJbHbIe YUeOHblIe 1elicTBUS

Ba3oBble 1oruyeckue neiicTBus:

BBISIBJISATh U XapaKTEPU30BATh CYILIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHATHH,
OTHOIIEHUH MEXJy NOHATUSIMH, (OPMYJIUPOBATH OINpEAENICHUS TOHATHM, yCTaHABIUBATh
CYIIECTBEHHBIN NMPU3HAK KIaCCU(PHUKAILMHU, OCHOBAHUS /ISl 0000LIECHNUS U CPaBHEHUs, KPUTEPUHU
IPOBOIUMOIO aHAJIN3a;

BOCIIPUHUMATh, (OpPMYyIUpOBaTb U MPeoOpa3OBBIBATh CYKICHHS: YTBEPAWUTENIbHbIE U
OTpHULATENIbHbIE, EMHUYHbIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBIIATH MaTeEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUHs B (paKkTax, TaHHbIX,
HAOJIIOJIEHUSAX U YTBEPXKACHMSIX, MpeAsiaraTb KPUTEPUU MJs BBISBICHHUS 3aKOHOMEPHOCTEH u
IIPOTUBOPEYUH;

JIeNaTh BBIBOJBI C HCIOJIB30BAHMEM 3aKOHOB JIOTHMKH, JAEIYKTUBHBIX U HWHAYKTUBHBIX
YMO3aKJIIO4YEHNUH, YMO3aKIJIIOUEHUH 110 aHAJIOTUH;

pa3duparh J10Ka3aTeabCTBAa MaTeMaTHUYECKUX YTBEPKACHUHM (MpsAMble M OT MPOTHUBHOIO),
IPOBOJIUTH  CaMOCTOSITEJIbHO — HECIIOKHBIE  JIOKa3aTelbCcTBA  MAaTeMaTHYeCKUX  (aKToB,
BBICTpAauBaTh AapryMEHTAallMl0, MPUBOJUTH MpPUMEPhl U KOHTPHPUMEPH, OOOCHOBBLIBATH
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh crnoco0 pelieHuss yueOHOW 3a/ladyu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEILEHUS,
BBIOMpATh HanOOJIee MOIXOASIINHI ¢ YIETOM CaMOCTOSTENbHO BBIACICHHBIX KPUTEPHUEB).
BbazoBble uccienoBarebckme 1eiCTBUSA:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIEIOBATEIIbCKUNA HHCTPYMEHT MO3HaHUA, (OPMYIHPOBATH
BOIPOCHI, (GPUKCUPYIOIUE MPOTUBOPEUNE, TPOOJIEMY, CAMOCTOSITEIbHO YCTAaHABINBATh HCKOMOE
U J1JaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTH 10 CaMOCTOSITEJILHO COCTABICHHOMY IIJIaHY HECIIOXKHBIA SKCIEPUMEHT, HEOOJIbLIOe
UCCIIC/IOBAaHUE TI0 YCTAHOBJIEHHMIO OCOOCHHOCTEH MaTeMaTH4eCKOro OO0BEeKTa, 3aBUCHMOCTEH
00BEKTOB MEX Ty COOOI;

CaMOCTOSITeNNbHO (OPMYIUPOBaTh OOOOIIEHHST M BBHIBOABI IO pe3yabTaTaM IPOBEAEHHOTO
HaOJII0I€HUS, UCCIIEI0BAHMsI, OLICHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IEHHI;

IPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE IPOIECcCa, a TAK)KE BBIIBUIATh MPEAIOJIOKEHHUS O €ro
Pa3BUTHH B HOBBIX yCIIOBHUSX.

PatGora ¢ undopmaunmeii:

BBISBIISITh HEJOCTATOYHOCTh W HW30BITOYHOCTH HH(OPMAIMM, JAHHBIX, HEOOXOAMMBIX IS
pelLIeHMs 3a]1a4u;

BBIOMPATh, AaHATM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh MH(POPMAITUIO PA3IUIHBIX
BUJIOB U (pOPM IIPECTABICHHUS;

BbIOMpaTh (OpMYy NpPEICTaBICHUS HHPOPMALUMU M WUIIOCTPUPOBATh pELIAEMble 3alayu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIUSIMU;

OLICHUBATh HAAEKHOCTh HMH(DOpPMAIMK 10 KPUTEPUSAM, TPEAJIOKCHHBIM YUUTEIIEM MU
c(OpMYITHPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHuKkaTHBHBIE YHHBepcaJIbHble YueOHbIe el CTBUSA:

BOCIIPMHUMATh U (POPMYJIMPOBATH CYKACHUS B COOTBETCTBUU C YCIOBHSIMU U LIEISIMU OOLICHMUS,
SCHO, TOYHO, I'PAMOTHO BBbIpaXaTb CBOIO TOUYKY 3PEHHUS B YCTHBIX M INHUCbMEHHBIX TEKCTaX,
JlaBaTh MOSICHEHUS 110 X0y PELIeHHUs 3aJjaui, KOMMEHTHPOBATh IOJIyYE€HHBIH pe3yJibTaT;

B Xoie OOCYXJEHHS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMbI, IMPOOJIEMBI,
pelraeMoil 3a/auM, BBICKA3bIBaTh WJEM, HAllEJICHHBIE Ha MOMCK PELICHMS, CONOCTaBIATh CBOU
CYXJICHUS C CY)KACHUSMHU APYrHUX YYaCTHHKOB JUANOTa, OOHAPYKUBATh PAa3IM4KMe U CXOICTBO
MO3ULIMH, B KOPPEKTHOU opme (HopMyTHpOBaTh pa3HOITIACHs, CBOU BO3PAKEHHUS;

NPEJCTaBIATh PE3yibTaThl pPELIEHUS 3aJauyd, »SKCIEPUMEHTA, WCCIEeIOBaHUs, IIPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMmarT BBICTYIJICHMS C Y4€TOM 3aJad MpPe3eHTaluu |
0COOEHHOCTEHN ayAUTOpUH;

NOHMMaTh W MHCIOJB30BaTh MPEUMYIIECTBA KOMAHIHONM M WHIMBUAyaJlbHOW pPabOTHl mpHU
pelIeHnH yueOHbIX MaTeMaTHYECKUX 3a]1a4;

IOPUHUMATD 1eJIb COBMECTHOM JEesATEeIbHOCTH, TNIAHUPOBATh OPraHU3AIMI0 COBMECTHOW PabOTHI,
pacnpenenaTtb BHAbI paboOT, JOroBapuBaThCs, OOCYXKIAaTh MPOLECC U pPe3yabTaT padoThI,
0000111aTh MHEHUS HECKOILKUX JIOIEN;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (0OCYXIeHHs, OOMEH MHEHUSIMH, MO3TOBBIE
HITYpMBl M JPYyTUE), BBINOJHATH CBOIO 4YacTb pPabOThl M KOOPAMHHMPOBATH CBOM JEHCTBHS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHHMBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranuzanus:

CaMOCTOSITENIbHO COCTaBJIATH IUIAH, aJTOPUTM pelleHus 3ajauu (WIM €ro 4acTb), BbIOMpaTh
crnoco0 pemeHUss € Y4ETOM HMMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHHUM ¢ y4ETOM HOBOM MH(OPMALIUH.
CaMOKOHTPOJ/Ib, SMOLMOHATBHBIH HHTEJIEKT:

BJIQJIETh CIOCO0AaMHM CaMOIIPOBEPKHM, CaMOKOHTPOJIA TMpoliecca W pe3ysibTaTa peleHUs
MaTeMaTHYECKOW 3ajjauu;

NpeIBUIETh TPYAHOCTH, KOTOpble MOTYT BO3HUKHYTh IIpU pEIIeHWU 3a7aud, BHOCHUTH
KOPPEKTHBBI B JIEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;



OLICHMBAaTh COOTBETCTBUE pe3yJbTaTa JAEATEIbHOCTU IIOCTABICHHOM ILEIW M  YCIOBUSM,
OOBSCHATh NPUUYUHBI JOCTHIKEHUS WM HEAOCTHKEHUS LI€IH, HAXOAUTh OIIMOKY, AaBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xoHny oOydeHus B 7 Kkiacce oOydaroluiics NOMYYUT CIlEIYIOIUE IPEeIMETHBIE
pE3yJIbTaThL:

Yucia 1 BLIYMCICHHUA

BoimonHATh, coueTas yCTHbIE M NHChMEHHBIE MPHUEMBI, apU(PMETUUYECKUE NEHCTBHUS C
palOHaIbHBIMU YHCIIAMHU.

HaxoauTe 3HaueHUS YUCIOBBIX BBIPAKCHH, MPUMEHSTH Pa3sHOOOpa3HBIE CIIOCOOBI H
OpuéMbl  BBIYUCIEHUS 3HAYCHMH JpOOHBIX BBIPAXKEHUH, COAEPXKAIIMX OOBIKHOBEHHBIE U
JECATUYHBIE TPOOH.

[Tepexoaute OT OHOW (OPMBI 3alUCH YKceN K JApyroil (mpeoOpa3oBbIBaTh JECATHUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEUHYIO
JIECATHUYHYIO IPOOB).

CpaBHUBATh U YIOPSAI0YMBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh uucna.

BbInonHATE NPUKUIKY U OLEHKY pPE3yJibTaTa BHIYMCIEHUMN, OLIEHKY 3HAYEHUIN YMCIIOBBIX
BBIPAKCHU. BBINIOIHATE NEHCTBHS CO CTENEHSAMU C HATYpaJIbHBIMU IIOKA3aTEISIMH.

[TpuMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATypaJbHbIX YHCEI.

Pemars mNpakTUKO-OPUEHTHPOBAHHBIE 3a/layd, CBA3aHHBIE C OTHOLICHHEM BEJIMYUH,
IPONOPLUOHAIEHOCTBIO BEIMUMH, IPOLEHTaMH, HHTEPIPETUPOBATH PE3YJIbTAaThl PELICHUS 3a7a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMaTPUBAEMbIX O0OBEKTOB.

Auredpanyeckue BbIpaKeHUs

Hcnonb30Bath anredpanyeckyro TEPMUHOJIOTUIO U CUMBOJIMKY, IPUMEHSTh €€ B IIpoliecce
OCBOEHUS y4eOHOro MaTepuarna.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPaKEHUI MPU 33aHHBIX 3HAUEHHUSIX ePEMEHHBIX.

BoinonHATe npeoOpa3oBaHus 1ENOr0 BhIPAXKEHHUsST B MHOTOUIEH MPUBEIECHUEM MOJO0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHAT, yMHOXKEHHE OJHOWIEHA Ha MHOIOWIEH W MHOrO4YJeHa Ha MHOTOYJIEH,
OPUMEHSATH (HOPMYJIIBI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcylecTBISATh pa3loKEHWE MHOTOYIEHOB HAa MHOXKUTENIM C MOMOUIbIO BBIHECEHUS 3a
CKOOKM 0OIIero MHOKHUTENS, TPYNIHUPOBKH CIaraeMbIX, IpUMEHeHUs (HOpMya COKpamEéHHOro
YMHOXEHHUS.

[TpumensaTs npeoOpa3oBaHUSI MHOTOWIEHOB /IS PELICHHMs pa3IUyYHBIX 3aJad U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTHKU.

Hcnonb30BaTh CBONWCTBA CTENEHEW C HATypaJbHBIMU MOKa3aTeNsIMH JUIs TpeoOpa3oBaHus
BBIPAKCHUI.

YpaBHeHHUs! M HEPABEHCTBA

PemaTe nuHENHBIE ypaBHEHUs C OJHOM IEPEMEHHOM, NIPUMEHSA MpaBUia Nepexona OT
MCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCS 1M YHUCIO KOPHEM
YpaBHEHHUS.

[TpumeHsTH rpaduyeckre METO bl IPU PELICHUHN JIMHEHHBIX YPABHEHUN U UX CUCTEM.

[TonGupathk npuMepsl map YUCe, SIBISIIOIIMXCS PEIIEHUEM JIMHEWHHOTO YpaBHEHUS C ABYMS
NIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TIpaduK JHUHEHHOTrO YypaBHEHUS C JABYMS
NEPEMEHHBIMH, TIOJIB3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemarp cucTteMbl ABYX JMHEWHBIX YpPaBHEHHMH C JIByMSI NMEPEMEHHBIMH, B TOM YHCIE
rpau4ecKy.



CocTaBnATh M pemarh JIMHEWHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX YpPaBHEHUH IO
YCIIOBUIO 3a/lay¥, WHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IOJy4YCHHBIN
pe3yibTar.

DOyHKUUHA

H3o00paxarh Ha KOOPAMHATHOM MPSAMOM TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM
KOOpJMHATaM, JIy4H, OTpPE3KH, WHTEpBAJIbI, 3aliChIBATh YHCIOBBIE TPOMEXKYTKA Ha
anredpanvyeckoMm s3bIKe.

OtmedaTh B KOOPAWHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPIMHATaM, CTPOWTH
rpaduku TuHeHHbIX QyHKIUHA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh ¢ TOMONIBIO (YHKIUN WM3BECTHBIC 3aBUCHMOCTH MEXKIy BEIUYMHAMH:
CKOPOCTb, BpeMs, pacCTOSIHHME, I[eHa, KOJIMYECTBO, CTOUMOCTH, MPOU3BOJIUTEIBHOCTh, BpeMS,
00BEM pabOTHI.

Haxoauth 3HaueHue GyHKINH 110 3HAYCHUIO €€ apTryMeHTa.

[Tormmate rpaduueckuii criocod MpeAcTaBlICHUS W aHaau3a WHPOpPMAIUH, H3BJICKATh H
UHTEPIPETUPOBATh MHPOPMALIHIO U3 TPadUKOB pPeabHBIX MPOIECCOB U 3aBUCUMOCTEH.

K kxonny oOyuenus B 8 kJjacce oOydaromuiics MNONYYUT CHEAYIOIIUE MPEAMETHBIC
pe3yabTaThI:

Yuciaa 1 BLIYMCTIEHUS

Hcrnonb3oBaTh HavdallbHBIE MPEJCTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YHCEN A
CpPaBHEHHMsSI, OKPYIJICHUS M BBIYHCICHUI, M300pa)kaTh IEHCTBUTENbHBIE YMCIA TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.

[IpuMeHATh mMOHATHE apU(METHUECKOrO0 KBaIpPATHOTO KOPHS, HAXOJWUTh KBaJapaTHBIC
KOPHH, UCTIOJIb3YA MPU HEOOXOAMMOCTH KAJIBKYJISTOP, BBIMOIHATH MPE0OPa30BAHUS BBIPAKEHUN,
co/iepXalinuxX KBaJpaTHble KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OOJBIIMX M MaJIbIX YUCET C TMOMOIIBI0 JIECATUYHBIX Jpo0el u
crernener uucina 10.

AuiredpanyecKkue BbIpasKeHUs

[IpuMeHsSTh TOHSTHE CTENEHW C IeNbIM IOKa3aTelieM, BBINOJHATH MPeoOpa3oBaHUS
BBIPKEHHM, COZEPKAIIUX CTETICHH C IIEJIBIM TTOKa3aTeJIeM.

BEBINOMHATE TOXAECTBEHHBIE MPEOOpa30BaHMs PAIMOHATIBHBIX BBIPAKEHUNH Ha OCHOBE
MpaBUJI ICUCTBUM HAJ MHOTOUJIEHAMH U alTreOpanvdecKuMU JTPOOsSMH.

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKUTEIH.

[TpumensaTs npeodpa3oBaHuUs BEIPAKESHUM JIJIsl PEIICHUsS] pa3JIMYHbIX 3a/1a4 U3 MAaTEMaTHKH,
CMEXHBIX MPEAMETOB, U3 PEATTbHON MTPAKTUKH.

YpaBHeHusi 1 HepaBeHCTBA

PemaTe nuHelHbIe, KBaJ[paTHbIE YPaBHEHUS M PALIMOHAJIbHBIE YPABHEHHUSI, CBOJASIINAECT K
HUM, CUCTEMBI IByX YPaBHEHHUH C IByMs ITE€PEMECHHBIMH.

[IpoBonuTh mpocTeillne uccaeaoBaHusl YPaBHEHUH U CUCTEM YpPaBHEHMI, B TOM YHCIE C
MpUMEHEeHHeM TpadudecKux TpeacTaBiIeHn (yCTaHaBIMBaTh, WMEET JIM YypaBHEHUE WU
CHUCTEMa YpaBHEHUH PEIICHHUs], €CITU UMEET, TO CKOJIbKO, U IIpoUee).

[TepexoauTs OT cliOBeCHON (HOPMYTUPOBKM 3amaund K €€ anreOpandeckod MOAEIu ¢
MOMOILIbI0  COCTaBJIEHUSI ypPAaBHEHUS WM CHUCTEMbl ypaBHEHWI, HWHTEPIPETHUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3aJ1a4¥l TIOJIYICHHBINA PE3YIIbTAT.

[IpuMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsI CPABHEHMSI, OLIEHKH, penliaTh JIMHEHHbIE
HEpPaBEHCTBA C OJHOW TEPEeMEHHOM W WX CHCTEMBI, JaBaTh TpadUUECKYI0 HIUTIOCTPAIHIO
MHOKECTBA PEILIEHNI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA



[loHumaTh ¥  HCHONB30BaTh (YHKUMOHAIbHbIE TOHATHS M SI3BIK  (T€PMHUHBL,
CHMBOJIMYECKHE O0O03HAYCHUS), OMPENENsITh 3HaueHHWE (YHKIMH IO 3HAYCHHUIO apTryMEHTa,
OTIpeNIeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpaduKy 31eMeHTapHbIX QYHKIUH BUAA:

y = kIX, y = X2, Y = X3,y = [x|, y = VX, OIHCBIBaTh CBOHCTBA YHCIOBOH (YHKIMH IO €&

rpaduxy.

K xoHmy oOydenus B 9 kiacce oOydaromuiics NOMYYUT CIEIYIOIUE MPEIMETHBIC
PE3YIIbTAThI:

Yucjia ¥ BBIYUCIEHHSA

CpaBHUBATH U YIIOPSAA0YNBATH PAMOHATIBHBIC U HPPAIMOHAIBHBIC YHCTIA.

BomonsaTe apudmernyeckue NeHCTBUS ¢ pallMOHAIbLHBIMU YHMCIAMHU, COYETas YCTHBIE H
IICEMEHHBIE TIPHEMBI, BBITIOJIHATH BEIYUCICHUS ¢ MPPALOHATIBHBIMU YUCIAMU.

Haxoaute 3HaueHUs cTeneHel ¢ IEeJIbIMU MOKa3aTeNIIMU M KOPHEW, BBIYUCIIATh 3HAUCHUS
YHCIJIOBBIX BBIPAXKCHUII.

OKpyrisiTh JACUCTBUTEIBHBIE YHCIA, BBIMONHATH IMPHUKUAKY pPE3yiIbTaTa BBIYHCICHHM,
OLICHKY YMCIIOBBIX BBIPAKCHHIH.

YpaBHeHUSs] U HEPABEHCTBA

Pemare nuHeliHBIE W KBaJpaTHbIC YpaBHEHUS, YPaBHEHHS, CBOJSIIUECS K HUM,
npocTerme ApoOHO-PAMOHATBHBIC YPaBHEHHUS.

Pemate cucteMsl IByX JMHEHHBIX YpaBHEHHWH C JABYMs MEPEMEHHBIMHU M CHCTEMBI JIBYX
YpaBHEHHIA, B KOTOPHIX OHO YpaBHEHHE HE SIBIISICTCS TMHEHHBIM.

Pemate TekcToBble 3amauM  anreOpaMyeckuM CIIOCOOOM C IMOMOIIBIO COCTAaBIICHHUS
YPaBHEHHSI WM CUCTEMBI IBYX YPaBHEHHI C ABYMS IIEPEMEHHBIMHU.

[IpoBoanTh mpoCTeiiine UCCIe0OBaHNUs YPABHEHUI M CHCTEM ypaBHEHHIA, B TOM YHUCIE C
NpUMEHeHHEM TpadUYecKuX TPEACTaBICHUHN (yCTaHABIMBaTh, MMEET JHM YpaBHEHUE WU
cucTeMa YpaBHEHUI peleHus, eClii UMEET, TO CKOJIbKO, M IIpoyee).

Pemate nmHeliHBIE HepaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, HW300pakaTh peIIeHUE
HEPaBEHCTB Ha YMCJIOBOU MPSAMOIL, 3aITUCBHIBATh PEIIEHHE C TIOMOIIbI0 CUMBOJIOB.

Pemate cumcTemMBl JIMHEHHBIX HEPAaBEHCTB, CHCTEMBI HEPABEHCTB, BKIIOYAIOIINE
KBaJJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIlIEHHE CHUCTEMbl HEPAaBEHCTB HA YMCIOBOM MPSIMOIi,
3aIMCBIBAThH PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEpaBEeHCTBA MPHU PEIICHUH Pa3IMYHbIX 3a]1a4.

DOyHKIUHA
PacrniozHaBaTh GyHKIMU U3y4eHHBIX BUOB. [IoKka3bIBaTh CXeMAaTHYECKH PacIOIOKEHUE Ha
KOOPJMHATHOU IIJIOCKOCTH rpadukoB byHKIUR

puza:y =kx, y =kx + b, y=k/x,y=ax2 +bx+c,y=x3,y= vVx,y= |x|, s
3aBHCUMOCTH OT 3HaUeHHH KO3 PHUIINEHTOB, ONUCHIBATh CBOMCTBA (DYHKLIUH.

Crpouth u u300paxarb cxemMaTHUeCKU IpadUKH KBaApaTUUYHBIX (DYHKLMH, ONUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMHA MO UX TpaduKam.

Pacno3naBaTh  KkBagpaTHyHyl0 (QYyHKIHMIO 1O (opmysie, MNPUBOAUTH  PUMEPHI
KBaJPAaTUUHBIX QYHKLIUH U3 peabHON KU3HU, (PU3UKH, TEOMETPHH.

YucJi0BbIE MOCJIE10BATEIbLHOCTH H IPOIPECCUH

Pacno3naBate apuMeTHUECKYI0O U T€OMETPHUECKYIO MPOTPECCUU MPU pa3HBIX crocodax
3aJlaHus.

BbINONHATE BBIYUCIIEHUS] C WCHOJIB30BaHHWEM (GOPMYN N-TO wWieHa apupMEeTHUYeCKOH M
T€OMETPUUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemiate 3a1aun, cBs3aHHBIE C YUCIOBBIMU [1OCIIEA0BATENBLHOCTSIMH, B TOM YHCJIE 33]1a4U U3
peasbHOM JKU3HU (C UCTIONB30BaHUEM KAJIBKYIATOPA, IUPPOBBIX TEXHOJIOTH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaumenoBanue pa3nenos u Tem KonmuectBo wacos DnextpoHHbIe (UG POBEIE) 00pa3oBaTEIbLHEIC
n/n IpOTPaMMBI Bcero KonrtposbHbie [IpakTuyeckue pecypesl
paboThl paboThl
1 Yucna v BeluKcIiieHUs. PalinonanbHbie 25 1
— bubmorexa LIOK https://m.edsoo.ru/7f415b90
2 AJreOpanyecKie BhIPaKCHUS 27 1 bubnunoreka LIOK https://m.edsoo.ru/7f415b90
3 YpaBHEHUS U HEPABEHCTBA 20 1 bubmuoreka [IOK https://m.edsoo.ru/7f415b90
4 Koopaunate! u rpaduku. OyHknun 24 1 bubaunorexa IIOK https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHue u 0600IICHUE 6 1 bubnunoreka LIOK https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOT'PAMME
8 KUIACC
No HaumenoBanue pa3nenoB u Tem KonnuectBo wacoB DnekTpoHHbIe (IU(PPOBHIE) 0Opa3zoBaTEIbHBIC
n/n POTPaMMBbI Bcero KonTtponbHbie [pakTHueckue pecypchl
paboThI paloThI
1 Yucna u Berancienus. KBagparasie KopHU 15 bubmuorexa LIOK https://m.edsoo.ru/7f417af8
2 Yucna u Beranciaenus. CTerneHp ¢ meabiM 7 1 bubmmoreka [{TOK https://m.edsoo.ru/7f417af8
HoKa3aTeyneM
3 Anrebpanueckue BhIpaKeHHUs. 5 bubnmnorexa LIOK https://m.edsoo.ru/7f417af8
KBagpartHslil TpEXuieH
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4 AnrebpanuecKue BHIPaKECHHUS. 15 1 bub6muoreka [ITOK https://m.edsoo.ru/7f417af8
Anrebpanueckas 1poOb

5 YpaBHeHus u HepaBeHCTBa. KBajpaTHbIe 15 1 bubnuoreka [IOK https://m.edsoo.ru/7f417af8
ypaBHEHHS

6 YpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bubmuoreka [IOK https://m.edsoo.ru/7f417af8
ypaBHEHUU

7 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 12 1 bubaunorexa LIOK https://m.edsoo.ru/7f417af8

8 Oynkimu. OCHOBHBIC TOHSATHSI 5 bubnunoreka LIOK https://m.edsoo.ru/7f417af8

9 Oyukiuu. Yucnossie GyHKIMNA 9 bub6nuoreka IIOK https://m.edsoo.ru/7f417af8

10 [ToBTOpEeHue u 0600IICHUE 6 1 bubnuoreka LIOK https://m.edsoo.ru/7f417af8

OBHLIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOT'PAMME

9 KJIIACC

Ne HanmenoBanue pa3nenoB 1 TeEM IpOrpamMmsl KomnuecTBo yacos DnexTpoHHbIe (UPPOBLIE)
n/n Bcero KoHTposnbHbIe [MpakTHueckue 00pa3oBaTenbHBIE PECYPChI
paboThI paboThI
1 Uwucna u Beruucienus. JlelicTBUTENbHBIC YUCTA 9 bubnuotexa [JOK
https://m.edsoo.ru/7f419d08

2 VYpaBHEHHs U HEPABEHCTBA. Y PABHEHHS C 14 1 bubnnoreka [JOK
OJTHOM MepeMEeHHON https://m.edsoo.ru/7f419d08

3 VYpaBHeHust u HepaBeHCTBA. CHCTEMBI 14 1 bubmuorexa [IOK
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ypaBHEHHIA https://m.edsoo.ru/7f419d08
4 VYpaBuenus u HepaBeHcTBa. HepaBencrna 16 bubnmoreka [JOK
https://m.edsoo0.ru/7f419d08
5 OyHKIIUA 16 bu6mmoreka [JOK
https://m.edsoo0.ru/7f419d08
6 YucIioBbIE MTOCIIE0BATENBHOCTHA 15 bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpeHME, 00600IIIEHNE, CUCTEMATH3AIUS 18 bubmuoreka [JOK
3HaHU https://m.edsoo.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I1O 102

[TPOT'PAMME
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